




学校编码：10384                              分类号密级 







硕  士  学  位  论  文 
 
 
核受体 Nur77 可以通过与 SREBP-1c 相互作用改善非
酒精性脂肪肝中的脂质堆积 
The nuclear receptor Nur77 could improve the lipid 
accumulation in Non-Alcoholic Fatty Liver Disease (NAFLD) 





































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的





























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 
















摘要 ..................................................... 1 
第一章前言 .............................................. 3 
1．非酒精性脂肪肝（NAFLD）概述 .................................... 3 
1.1 非酒精性脂肪肝的定义及分类 .................................. 3 
1.2 非酒精性脂肪肝的发病率 ...................................... 4 
1.3 非酒精性脂肪肝的危害 ........................................ 4 
1.4 非酒精性脂肪肝发生机理学说 .................................. 5 
1.5 非酒精性脂肪肝的诊断方法及特点 .............................. 6 
1.6 非酒精性脂肪肝治疗方法概述 .................................. 7 
1.7 非酒精性脂肪肝治疗的挑战 .................................... 8 
1.8 非酒精性脂肪肝中 SREBP的研究概述 ............................ 9 
2．SREBP ........................................................................................................................................................ 9 
2.1 SREBP的概述 ................................................ 9 
2.2 SREBP的切割步骤 ........................................... 10 
2.3 SREBP的调控 ............................................... 11 
2.4 SREBP与核受体的研究 ....................................... 14 
3．核受体 .................................................................................................................................................. 16 
3.1 核受体的概述 ............................................... 16 
3.2 Nur77的概述 ............................................... 18 
3.3 Nur77的生物学功能 ......................................... 19 
3.4 Nur77调控脂质代谢的研究进展 ............................... 20 
4. 立题依据和创新性 ........................................................................................................................ 20 
第二章 材料和实验方法................................... 22 
1.材料及仪器 ............................................. 22 
2. 实验方法 ..................................................................................................................................................... 25 















1.患者的病历资料分析 ........................................... 30 
2.Nur77 在脂肪肝患者中的表达水平 ................................ 31 
3.非酒精性脂肪肝体外细胞模型中 Nur77 可以改善脂肪堆积 ............ 33 
4.酒精性脂肪肝体内模型中 Nur77对肝脏的保护作用 .................. 35 
5.油酸诱导抑制 Nur77呈时间和剂量依赖性 .......................... 37 
6.Nur77 在转录水平上抑制 SREBP的表达 ............................ 39 
7.Nur77 调控 SREBP 的潜在机制 .................................... 40 
第四章 讨论 ............................................ 43 
第五章 结论 ............................................ 45 
参考文献 ...................................................................................................................................................... 46 




























Table of Contents 
Abstract ................................................ 1 
Chapter 1 Introduction .................................. 3 
1．Overview of NAFLD ............................................................................................................................. 3 
1.1 the Definition and Classification of NAFLD ........................................................................... 3 
1.2 the incidence of NAFLD ................................................................................................................. 4 
1.3 the demage of NAFLD .................................................................................................................... 4 
1.4 the theory of NAFLD ....................................................................................................................... 5 
1.5 the diognise mathod of NAFLD .................................................................................................. 6 
1.6 the therapeutic mathod of NAFLD ............................................................................................ 7 
1.7 the challenge of NAFLD ................................................................................................................. 8 
1.8 overview of SREBP in NAFLD ..................................................................................................... 9 
2．SREBP ........................................................................................................................................................ 9 
2.1 the overview of SREBP .................................................................................................................. 9 
2.2 incision of SREBP .......................................................................................................................... 10 
2.3 regulation of SREBP ..................................................................................................................... 11 
2.4 the relationship between SREBP and nuclear receptor ............................................... 14 
3．Nuclear receptor ................................................................................................................................ 16 
3.1 the overview of nuclear receptor ........................................................................................... 16 
3.2 the overview of Nur77 ................................................................................................................ 18 
3. 3 the biological function of Nur77 ............................................................................................ 19 
3.4 Nur77 regulates the lipid metabolism ................................................................................. 20 
4. the innovation of the study .............................................................................................................. 20 
Chapter 2 Methods and Materials ......................... 22 
1.methods ................................................ 22 
2. materials ....................................................................................................................................................... 25 
Chapter 3 Results ...................................... 30 















2.the expression of Nur77 in NAFLD ........................................................................................ 31 
3.Nur77 improves lipid accumulation in vivo modle ............................................................... 33 
4.Nur77 imporves lipid accumulation invitro modle ................................................................ 35 
5.OA decrease Nur77 in dose and time manner ....................................................................... 37 
6.Nur77 inhibits SREBP in transcriptional level .......................................................................... 39 
7.Nur77 regulates SREBP ..................................................................................................................... 40 
Chapter 4 Discussion ................................... 43 
Chapter 5 Conclusion ................................... 45 
References ................................................................................................................................................ 46 



































英文缩略词 英文全称 中文全称 
NAFLD Non-Alcoholic Fatty Liver Disease 非酒精性脂肪肝 
NAFL Non-Alcoholic Fatty Liver 单纯的非酒精性脂肪肝 
NASH Non-Alcoholic Steatohepatitis 非酒精性脂肪肝炎 
AST Aspartate Transaminase 谷草转氨酶 
ALT Alanine aminotransferase 谷丙转氨酶 
IR Insulin Resistance 胰岛素抵抗 
CT Computed Tomography 电子计算机断层扫描 
MRI Nuclear magnetic resonance 核磁共振 
FDA the Food and Drug Administration 美国食品药品监督管理局 
SREBP Sterol-regulatory element binding 
proteins 
胆固醇调节元件结合蛋白 
ACC Acetyl CoA carboxylase 乙酰辅酶 A 羧化酶 
Fasn fatty acid synthetase 脂肪酸合成酶 
LDLr Low-Density Lipoprotein Receptor 低密度脂蛋白受体 
IRS-1 Insulin receptor substrate-1 胰岛素受体底物-1 
AMPK AMP-activated protein kinase 腺苷酸活化蛋白激酶 
SRE Sterol Regulatory Element 胆固醇调节元件 
SCAP SREBP-activating protein SREBP活化蛋白 
Insig insulin induced gene 胰岛素诱导基因 
LXR liver X receptor 肝 X 受体 
S1P Site 1 protease 丝氨酸磷酸酶 
S2P Site 2 protease 金属锌蛋白酶 
bHLH-Zip basic helix-loop-helixleucine 
zipper 
碱基螺旋环螺旋锌指结构 
MAPK mitogen-activated protein kinase 促分裂原活化蛋白酶 
HBV Hepatitis B virus 乙型肝炎病毒 
HCV Hepatitis C virus 丙型肝炎病毒 

















英文缩略词 英文全称 中文全称 
FXR Farnesoid X receptor 类法尼醇 X 受体 
RXR Retinoid X Receptor 维甲酸 X 受体 
DBD DNA-binding domain DNA 结合区 
LBD ligand-binding domain 配体结合区 
NGFI-B nerve growth factor inducilble-B 神经生长因子诱导基因 B 
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



























































Nonalcoholic fatty liver is a chronic disease that has plagued our country and 
the world's population. The incidence rate is about 20%, which means there is one 
non-alcoholic fatty liver carrier every five Chinese people. Even though in FDA 
recommended "non-alcoholic fatty liver disease diagnosis and treatment guidelines", 
there is no clear and effective prevention and treatment of non-alcoholic fatty liver 
drugs. Therefore, it is imminent to clarify the regulatory mechanism of lipid 
metabolism in liver cells to screen drugs that can improve lipid accumulation. In this 
study, 80 cases were analyzed to try to find the protein that regulates the key 
transcription factor SREBP-1c in lipid metabolism. We used tissue immunization to 
detect Nur77 expression in the patient's liver puncture sample. The results showed 
that the expression of SREBP-1c was significantly up regulated with the increase of 
Nur77 expression. Subsequently, we established a model of non-alcoholic fatty liver 
cells in vitro and in vivo in mice and found that Nur77 was able to respond quickly to 
lipid changes in the environment within one hour and that the high expression of 
Nur77 could improve the lipid accumulation in the liver. Specifically, we found that 
Nur77 can bind to the SREBP promoter region to inhibit its mRNA transcription, 
thereby inhibiting its downstream target gene expression, inhibiting lipid synthesis to 
improve lipid accumulation. This topic provides a potential target for the prevention 
of non-alcoholic fatty liver drugs. 
 



































细胞数目的比值，可以将单纯性脂肪肝分为四度即 F0-4 期：F0 度有小于 5%的
肝细胞发生脂肪变性；F1度有 5-30%的肝细胞发生脂肪变性；F2度则有 30-50%；







































地区。具体地，在中国 2016 年最新公布的非酒精性脂肪肝发病率为 20%，也就
是说每五个中国人就有一位非酒精性脂肪肝患者，其中香港和台湾地区的发病率









































































































CT（Computed Tomography）和核磁共振（Nuclear magnetic resonance）对
脂肪肝的特异性识别要高于 B 超，并且能够判断肝脏是否发生纤维化[16]。但是，
这两种检测的价格较高，不能给予准确的是否发生炎症的信息。 
近来，脂肪肝无创检测 Fibro Scan 和 Fibro Touch 已被引进到国内，该仪器
通过使用“瞬时弹性检测技术”来测定肝脏硬度，得以评估肝脏脂肪变和纤维化的
程度。该检测使用受控衰减参数（CAP）作为量化标准，并将肝脏的硬度值分为
































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
